C H R O N I C P R O S T A T I T I S /
chronic pelvic pain syndrome (CP/CPPS), the most common form of prostatitis, is characterized by genitourinary pain with or without voiding symptoms in the absence of uropathogenic bacteria or other identifiable causes. 1 Prostatitis accounts for almost 1.8 million office visits per year in the United States. 2 The direct per-patient costs of care for CP/CPPS are $3817 per year, 3 and men with CP/CPPS often have a poor quality of life. 4 Although a variety of clinical drug trials have been conducted, there is no standard therapy for CP/CPPS.
The pathogenesis of CP/CPPS is uncertain. However, indirect evidence suggests that CP/CPPS may be a neurogenic pain syndrome. Because the defining symptom in CP/CPPS is urogenital pain, it seems likely that neurologic involvement occurs, either locally or centrally. In men with long-standing CP/CPPS, a history of other neurologic disease (eg, migraine headaches, vertebral disk disease or surgery, and numbness or tingling in the limbs) was almost 5 times more likely in cases than in controls. 5 One of the few biomarkers to correlate with the levels of pain in CP/CPPS is nerve growth factor, a neurotrophin that has been found to have a regulatory role in nociceptive nerves and to function as a mediator and amplifier of neurogenic inflammation. 6 Another biomarker that correlates with CPP is macrophage inflammatory protein-1␣, 7 an inflammatory chemokine that also plays a role in hyperalgesia. 8 Also, men with CP/CPPS have been found to have abnormalities of the afferent and efferent autonomic nervous systems, 9, 10 suggesting central nervous system sensitization.
Drugs found to be effective for treating neuropathic pain may prove beneficial in treating the symptoms of CP/CPPS. Pregabalin is an antiepileptic drug that has been approved for use in the chronic pain of postherpetic neuralgia, diabetic neuropathy, and fibromyalgia. [11] [12] [13] We conducted a randomized clinical trial to determine whether pregabalin therapy reduces symptoms in men with CP/ CPPS.
METHODS

PARTICIPANTS
We recruited men from 10 tertiary care clinical centers in North America (Cleveland Clinic, Cleveland, Ohio; Harvard Medical School, Massachusetts General Hospital & Brigham and Women's Hospital, Boston; Northwestern University, Chicago, Illinois; Queen's University, Kingston, Ontario, Canada; Stanford University Medical Center, Stanford, California; Temple University, Philadelphia, Pennsylvania; University of California, Los Angeles/King Drew University, Los Angeles; University of Maryland, Baltimore; University of Mississippi, Jackson; and University of Washington, Seattle). The protocol was approved by the institutional review board at each participating institution, and written informed consent was obtained from each participant. Participants were enrolled consecutively at each site. Men were eligible for the study if their age was at least 18 years, they reported symptoms of discomfort or pain in the pelvic region during at least 3 of the previous 6 months, and they had a total score of at least 15 of 43 on the National Institutes of Health Chronic Prostatitis Symptom Index (NIH-CPSI) 14 at screening and randomization visits approximately 2 weeks apart. The exclusion criteria included a calculated creatinine clearance less than 60 mL/ min/1.73 m 2 (to convert to milliliters per second per square meter, multiply by 0.0167), a platelet count less than 100 000 ϫ10 3 /µL (to convert to ϫ10 9 per liter, multiply by 1.0), allergy to any antiseizure medication, known sensitivity to pregabalin, treatment with thiazolidinedione or antidiabetic agents, New York Heart Association class III or IV congestive heart failure, a history of thrombocytopenia or bleeding diathesis, and a history of alcohol abuse. Participants were not excluded if they had previous treatment for CP/CPPS or for taking analgesics for another condition if they continued to have pelvic pain despite the analgesic therapy and had a score of at least 15 on the NIH-CPSI. Previous treatment with gabapentin or pregabalin was allowed if it was completed at least 2 weeks before study enrollment.
STUDY DESIGN
Eligible participants were randomly assigned 2:1 in each clinical site via a centrally controlled Web-based data management system to receive treatment with either pregabalin or matching placebo using a permuted block randomization procedure with randomly assigned block sizes of 3, 6, and 9. Treatment dosage was escalated as follows: 150 mg/d (50 mg orally 3 times daily) for 2 weeks, then 300 mg/d (100 mg orally 3 times daily) for 2 weeks, and then 600 mg/d (200 mg orally 3 times daily) for 2 weeks. Men assigned to receive placebo underwent a similar escalation in the number of capsules prescribed. If a participant could not tolerate a scheduled dose increase, he was allowed to remain at the previously tolerated dosage. Study investigators and participants were unaware of treatment assignment. Percentage adherence to treatment was calculated by taking the mean of the percentage of capsules taken based on capsule counts reported by the participants at the 2-, 4-, and 6-week contacts.
Adverse events (AEs) were evaluated by means of standardized queries at each study contact, including telephone calls at weeks 2 and 4 and a clinic visit at week 6. All adverse signs and symptoms and preexisting conditions that worsened, whether considered related to the study drug, were reported and were graded according to Medical Dictionary for Regulatory Activities version 6.0 criteria.
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OUTCOMES
The primary outcome was response, defined as a decrease (improvement) in the NIH-CPSI score of at least 6 points from baseline to week 6. The NIH-CPSI measures the 3 key domains of CP/CPPS: pain (location, frequency, and severity; possible score, 0-21), urinary symptoms (irritative and obstructive; possible score, 0-10), and impact/quality of life (possible score, 0-12), for a total possible score of 0 to 43. A 6-point decrease in NIH-CPSI score has been shown to be clinically perceptible in previous clinical trials of men with CP/CPPS. 16 Men who withdrew from the study before primary outcome at 6 weeks were considered nonresponders and were included in the denominator for determining the primary outcome response rate in an intent-to-treat analysis. Several secondary outcomes were assessed, including the Global Response Assessment (GRA). 17 The GRA is a 7-question patient self-reported assessment that measures perception of change in symptoms (improvement, no change, or deterioration). The responses are centered at zero (no change in symptoms). It has been used as a primary end point for trials of interstitial cystitis (IC) 18, 19 and has been adopted for use in trials of CP/CPPS. 16, 17 Changes in the GRA correspond to changes in all the major symptom indices used for trials in IC and CP/ CPPS. 16, 18 Men who reported that they were moderately or markedly improved on a 7-point GRA at the end of the study were identified as treatment responders for this secondary outcome. Comparison of the GRA between treatment arms includes men who withdrew early (3 in the placebo group and 8 in the pregabalin group), as prespecified in the Data Analysis and Monitoring Plan.
Other measures included the subscores of the NIH-CPSI (pain, urinary symptoms, and quality of life); the McGill Pain Questionnaire (ranges: 0-45 for total, 0-33 for sensory, and 0-12 for affective scores, with higher scores indicating greater pain) ; the Hospital Anxiety and Depression Scale (HADS) (range, 0-42, with higher scores indicating greater anxiety and depression) 22 ; and the Sexual Health Inventory for Men (SHIM) (range, 1-25, with higher scores indicating better sexual function).
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DATA MANAGEMENT AND STATISTICAL METHODS
Descriptive statistics were computed by treatment arm at baseline randomization for demographics, selected medical history measures, and all the primary and secondary symptom measures. Distributions of baseline characteristics were compared between treatment groups using Fisher exact tests, exact KruskalWallis tests (for ordered categories), or Wilcoxon rank sum tests. These tests were conducted primarily to evaluate the success of randomization, thereby identifying any imbalances that could potentially affect treatment arm comparisons.
All AEs were included in a safety analysis regardless of whether these events were considered by the investigator to be related to treatment. Conditions that were present at baseline but did not change were excluded from the AE analysis. Comparisons of overall AE rates were performed using the KruskalWallis test after classifying each patient according to worst grade reported across all body systems. The AE rates were compared between treatment arms for any body system with more than 5% AEs in either arm by classifying each patient according to the worst grade reported in that specific body system.
The primary outcome analysis compared response rates between treatment arms using the exact conditional test version of the Mantel-Haenszel test to control for clustering by clinical center. 24 For secondary efficacy outcomes, cross-sectional descriptive statistics and changes from baseline were calculated across time. Changes across time were presented only for those with complete data at all follow-up visits to aid in assessment of changes. Pooled rate differences (and their 95% confidence intervals) in response rates across clinical centers were calculated using the "metan" routine in STATA version 10 (StataCorp LP, College Station, Texas) to implement a Mantel-Haenszel estimator for the pooled rate difference across clinical centers. 25 Sample size requirements for this trial were based on 90% power to detect a difference in response rates of 40% to 60% (effect size of 20%) in the primary outcome, defined as a decline of 6 points or more in the NIH-CPSI total score. The estimated response rate of 40% for the placebo group was based on additional analyses (Richard Landis, PhD, unpublished data, 2005) of the data from a previous CP/CPPS study. 26 Using a 2-sided ␣=.05 level of significance, a total of 318 participants (212 taking pregabalin and 106 taking placebo) were required. This proposed sample size included 15% inflation to compensate for clinical site variability and interim monitoring. An independent Data and Safety Monitoring Board established by the National Institute of Diabetes and Digestive and Kidney Diseases reviewed safety and efficacy data when 171 patients had reported the primary outcome; the board recommended continuation of the trial at that time. 
RESULTS
BASELINE DATA
Recruitment began April 1, 2006 , and ended on November 30, 2007. The treatment groups were well balanced with respect to baseline characteristics ( Table 1) . The mean (SD) age of the pregabalin group was 48.0 (13.0) years (age range, 21-78 years) compared with 45.2 (12.2) years (age range, 19-76 years) for the placebo group. There was no difference in racial composition between groups. Overall, 79.3% of participants were white, 11.9% were black, and the remaining 8.6% were multiethnic/multiracial or other. Educational level, employment status, and annual family income were also comparable between the 2 treatment arms. Of these men 56.7% were college graduates, 75.2% were employed, and 64.4% reported an annual family income exceeding $50 000.
In response to a urologic diagnosis question included in multiple National Institute of Diabetes and Digestive and Kidney Diseases-sponsored clinical trials, only 64.4% of participants in this study reported having ever been diagnosed as having IC, CP, or CPPS. Of those previously diagnosed, the mean (SD) symptom duration since diagnosis was 8.8 (9.4) years (range, 0-47.7 years). Of those reporting that they knew when their IC, CP, or CPPS symptoms began, the mean (SD) duration of symptoms was 10.2 (10.3) years (range, 0-48.7 years). None of these diagnosis or duration characteristics differed between treatment arms.
The NIH-CPSI total and domain scores are summarized by treatment arm in Table 1 . For each of these measures, the 2 baseline scores were averaged to provide an overall baseline score to which follow-up scores were compared. The mean (SD) NIH-CPSI total score was 26.1 (5.7) (range, 15.0-43.0). Furthermore, at baseline, the SF-12 mean (SD) PCS score was 44.6 (10.2) (range, 17.9-64.3), and the mean (SD) MCS score was 42.1 (10.6) (range, 12.2-62.0), indicating lower-than-average quality of life. None of these baseline symptom scores differed between treatment arms.
PARTICIPANT FOLLOW-UP AND ADHERENCE
Of the 324 randomized participants, 313 (96.6%) completed 6 weeks of follow-up through the primary endpoint visit (Figure 1) . Of the 11 withdrawals, 8 were treated with pregabalin (3.7% of that group) and 3 were treated with placebo (2.8% of that group) (P=.62, log rank test). All the participants were included in the intent-totreat analysis. Of the 313 individuals who completed the Table 3 . The pregabalin arm had more neurologic AEs than did the placebo arm (P=.01), whereas the placebo arm had more pain AEs than did the pregabalin arm (P=.003). Headache was the most common pain, with 10 patients taking pregabalin (4.6%) and 18 taking placebo (17.0%) reporting this AE.
EFFICACY/PRIMARY OUTCOME
Of men assigned to the pregabalin group, 47.2% (103 of 218) were responders (a Ն6-point drop in the NIH-CPSI total score) compared with 35.8% (38 of 106) of men assigned to the placebo group (P=.07, exact MantelHaenszel test, controlling for clinical sites) ( Table 4) .
SECONDARY OUTCOMES
Of the men who were assessed at 6 weeks, the NIH-CPSI total score decreased by a mean of 6.6 points in the pregabalin arm and 4.2 points in the placebo arm (median, 5.1-point decrease for pregabalin and 2.5-point decrease for placebo, P=.01). Similar results were observed for each of the 3 NIH-CPSI subscores, with improvements of 3.3 (pregabalin) and 2.2 (placebo) of 21 points for the pain subscore (P=.04), 1.2 (pregabalin) and 0.6 (placebo) of 10 points for the urinary symptoms subscore (P=.01), and 2.1 (pregabalin) and 1.4 (placebo) of 12 points for the quality-of-life subscore (P=.02) (Figure 2) . The GRA response rate was significantly higher in men treated with pregabalin (31.2%) compared with placebo (18.9%) (P =.02). For this comparison, missing or withdrawn participants were considered nonresponders. Men treated with pregabalin showed more improvement than did those receiving placebo in the McGill Pain Questionnaire total score (P=.01), indicating more improvement in the pregabalin group for the sensory (P =.03) and affective (P=.02) subdomains. There were no differences between the pregabalin and placebo groups in SF-12 (P=.34 for PCS and P =.22 for MCS), HADS (P =.36), or SHIM (P=.40) scores. 
COMMENT
Among men with long-standing CP/CPPS who had been treated previously for this condition, a 6-week course of pregabalin compared with placebo did not result in a statistically significant reduction in the NIH-CPSI total score by at least 6 points, the primary outcome, an amount of change previously shown to be clinically perceptible to participants. The results of most of the secondary outcomes should be interpreted with caution because only men who completed the 6-week treatment schedule were analyzed. However, for the GRA analysis, men who did not complete the study were considered nonresponders, thereby maintaining an intent-to-treat analysis and minimizing bias introduced by analyzing only men who completed the study.
The reason for the discrepancy between the results for the primary outcome and the GRA is unclear. The underlying NIH-CPSI continuous scales demonstrated "shifts" in efficacy across the entire distribution of the changes (from baseline to 6 weeks) in the total score and each subscore (pain, urinary symptoms, and quality of life) that was not detected at the same level of statistical significance when dichotomizing the change. This slight loss in power attenuates the P value from .01 to .04 for continuous end points to .07 for the dichotomous primary outcome. Although the GRA response (also a dichotomous measure) attained statistical significance, the GRA placebo rate was only 19% compared with 36% for the 6-point decrease in the NIH-CPSI total score criterion for response. The GRA may provide a more comprehensive evaluation of a patient's overall condition than the condition-specific symptoms measured using the NIH-CPSI. A variety of secondary outcomes, including SF-12, SHIM, and HADS scores, did not differ between treatment arms, suggesting that not all relevant aspects of CP/ CPPS may be treated with pregabalin.
Sensitivity analyses from previous clinical trials showed that although a 4-point decrease in the NIH-CPSI total score is clinically perceptible, a 6-point decrease provides a more robust indication of perceived improvement. 16 Although a 4-point decrease was used in another clinical trial for CP/CPPS, 27 we chose a 6-point decline in the NIH-CPSI total score as the primary outcome to correspond to a potentially greater clinical ben- a The pooled rate difference and the 95% CI for this rate difference in response rates across clinical centers were calculated using the "metan" routine in STATA version 10 (StataCorp LP, College Station, Texas) to implement a Mantel-Haenszel estimator for the pooled rate difference across clinical centers. 25 b Sample sizes for secondary outcomes ranged from 201 to 210 for the pregabalin arm and from 98 to 103 for the placebo arm. efit that would likely outweigh the possible risk that pregabalin therapy might pose from AEs. The dose range was chosen based on previous trials showing the beneficial dose of pregabalin to be 300 mg/d for postherpetic neuralgia and diabetic neuropathy 12, 13 and 450 mg/d for fibromyalgia. 11 Pregabalin therapy proved safe in the present population. Although 59.0% of participants reported AEs, all were mild or moderate in severity, and the overall incidence was similar in the 2 treatment arms. Neurologic AEs were more common in the pregabalin group, but the rate was not dose related.
This trial has several limitations. Participants had longstanding symptoms; it is possible that patients with a shorter duration of symptoms may respond differently. Therapy was for 6 weeks only. It may take a longer period of treatment before a beneficial effect is seen. However, previous trials of pregabalin in other disorders have demonstrated an improvement in pain after only several days of treatment. 12 There were several positive features of this study. This group of participants with longstanding symptoms represents the most difficult group of men with CP/CPPS to treat. We used the NIH-CPSI, which is a validated outcome measure designed specifically for use in trials of CP/CPPS. 14 We also used a wide range of secondary outcomes that have been shown to be important in CP/CPPS and also gave valuable information on differences in response between treatment arms.
In summary, 6 weeks of treatment with an increasing dosage of pregabalin up to 600 mg/d did not produce a clinically significant (6-point) decrease in a conditionspecific symptom index for CP/CPPS compared with placebo therapy. Based on P = .07, recent recommendations on interpretation of results of clinical trials suggest that pregabalin might be superior to placebo. 28 Given these results, the hypothesis is that men with a neurologic basis for their symptoms respond better to pregabalin therapy. Development and validation of practical approaches to the identification of clinically relevant subpopulations of patients with CP/CPPS to predict response to treatment and direct tailored therapy is the focus of active investigation in ongoing clinical studies. from a grant from the National Institutes of Health. This study was supported by cooperative agreements U01 DK65209, UO1 DK65268, U01 DK65297, U01 DK65187, U01 DK65277, U01 DK65189, U01 DK65174, U01 DK65266, U01 DK65257, U01 DK65186, and U01 DK65287 from the National Institute of Diabetes and Digestive and Kidney Diseases and the National Center for Minority Health and Health Disparities. Pregabalin and matching placebo capsules were provided by Pfizer Inc. Previous Presentation: This study was presented at the meeting of the American Urological Association; April 26, 2009; Chicago, Illinois.
